Protective effect of ginsenoside metabolite compound K against diabetic nephropathy by inhibiting NLRP3 inflammasome activation and NF-κB/p38 signaling pathway in high-fat diet/streptozotocin-induced diabetic mice.
Though the antidiabetic effect of ginsenoside compound K (CK) has been well studied, the effect of CK on diabetic nephropathy (DN) is not clear. Whether CK would have a protective effect against DN and it could exert the protective effect by inhibiting the oxidative stress, NLRP3 inflammasome and NF-κB/p38 signaling pathway were investigated in this study. Here, the HFD (high fat diet)/STZ (streptozotocin)-induced DN mice model was established to assess the CK effect in vivo. Parallel experiments uncovering the molecular mechanism by which CK prevents from DN was performed in rat glomerular mesangial cell line HBZY-1 exposed to high glucose. CK (10, 20, 40 mg/kg/day) were intragastrically administered for 8 weeks, the general status, biochemical parameters, renal pathological changes and oxidative stress-parameters were observed, and the NLRP3 inflammasome and NF-κB/p38 signaling pathway were evaluated. The results showed that the elevated fasting blood glucose, serum creatinine, blood urea nitrogen and 24-hour urine protein of the DN mice were significantly decreased, and the proliferation of glomerular mesangial matrix was alleviated by CK. In addition, the generation of ROS in the kidney was significantly decreased, and the expression of Nox1 and Nox4 proteins were down-regulated. Further, the expression of NLRP3 inflammasome components (NLRP3, ASC and Caspase-1) and the inflammatory cytokines IL-1β and IL-18 were also significantly down-regulated in vivo and in vitro. The phosphorylation of renal p38 MAPK was also inhibited by CK. MCC950 (an inhibitor of NLRP3 inflammasome) and VX-765 (a Caspase-1 Inhibitor) showed significant interaction with CK on the decrease of IL-1β concentration in HBZY-1 cells. In conclusion, our study provided evidence that the protective effect of CK on diabetes-induced renal injury is associated with down-regulating the expression of NADHP oxidase, and inhibition of ROS-mediated activation of NLRP3 inflammasome and NF-κB/p38 signaling pathway, suggesting its therapeutic implication for renal inflammation.